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N300peTeHue oTHOCHTCS K HE(PTEHOOBIBAIOIICH MPOMBIIIJICHHOCTH, a UMCHHO K OCHACTKE 00CAaHBIX
KOJIOHH, B YaCTHOCTH H300peTeHHEe OTHOCHUTCS K YCTPOMCTBY M cmocoOy [UIs MpoBeAeHHsS pabdot
10 THIPOPAa3pBIBy MPOMYKTHBHOTO IUIACTa W TOCIEAYIOMIEr0 KOHTPOJS, M PEryITHPOBAHUS IPHUTOKA
(3aKaykm) I YBENUYCHUS HEPTEOTAaYH. YCTPOHCTBO COCTOUT M3 COCMHCHHBIX CKBAXKUHHBIM KaderneM
HA3eMHOTO PErHCTpaTopa W IO MEHBIICH Mepe OIHOTO AJIEKTPOKJIallaHa THApOpaspbiBa IJIacTa, B
KOTOPOM D3JICKTPOKIIATIAH COCTOHUT M3 KOPITyca C TePMETHYHBIM OTCEKOM 3JICKTPOHUKH M ITOIBHYKHOM
yacTH. B repMeTMYHOM OTCEeKe PacMoSIOKEH MOTOP-PEAYKTOp C SHKOJACPOM M IUIATON yNpaBICHUS
coeqrHEHHBIE Kabenem nmuTanua. CKBaXHHHBIN KaOelb, MUTAIOIMINH IEKTPOHUKY TePMETHIHOTO OTCEKa,
Yyepe3 TepMOBBOJ IMOIKIIOYACTCS K IUIaTe yrpapieHus. [IoBIDKHAS YacTh BKJIFOYAeT B ceOs TOJNBIHA
HWIHHIPUYECKHUHI KOPITYC C KOXKYXOM C BBITTOJTHEHHBIMU B HEM LIUPKYJISIIIHOHHBIME OTBEPCTUSIMU KOpITyCa,
MIOABIDKHBIN 3aTBOP C PalHaIbHBIMU OTBEPCTUSMH, KOTOPBIH KOAKCHAJIbHO Pa3MEIICH BO BHYTpPEHHEU
YacTH KOPITyca JJIEKTPOKIANlaHa U HMEET BO3MOXKHOCTh JBUTATHCS B0 OCH KOPITyca AJICKTPOKIaNaHa
0e3 oceBoro BpamieHus. J[BM)keHHE IOJBIKHOTO 3aTBOpa OCYIIECTBISAETCS 3a CYET 00pa3oBaHUs
BUHTOBOM IIapbl MEXly BaJIOM MOTOP-PENYKTOpA U IPUBOIHON Iraliku, >KECTKO CBSI3aHHOW € NOJBUKHBIM
3aTBOpOM. VcTonb30BaHME 3asSBICHHOTO M300PETEHUS IMO3BOJSCT OOCCIEUHTH IOCTOSHHBIN KOHTPOIb
U OMepaTUBHOE M3MEHEHHE MOJOKEHUS 3aTBOpa KJarnmaHa OTHOCUTEIBHO IUPKYISIUOHHBIX OTBEPCTUN
KOpITyca, YTO TO3BOJISICT YOAJIEHHO IMPOBOANUTE CENEKTHBHBIN THAPOPA3PHIB IIACTA M B IOCIEAYIOMIEM
OCYIIECTBIATH YIIPABICHUE M KOHTPOIb MPUTOKA HITH 3aKa9KH (DIFOUIA B CKBaXKHHY.
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OneKTpuU4ecknin knanaH Ans nposefieHns ruapopaspbia nnacra
Obnacmb mexHuKu

N306peTeHune oTHocuTcA k HetpTeaobbiBatoLen NPOMbILLNEHHOCTH, 8 UMEHHO K OCHacTKe
o6caHbIX KONOHH, B 4YaCTHOCTH U30OpeTeHne OTHOCUTCS K YCTPOWUCTBY U cnocoBy npoBeaeHus
paboT no rmgpopaspbiBy NMPOAYKTUBHOIO Nnacta, NOCneAyloLwwero KOHTPONA U perynupoBaHus
nputoka (3aKauyku) Ons yBenuueHus HedTeoTAaun. YCTPOMCTBO AOMKHO obecneunsaTb
JANCTaHUWOHHOE ynpaBneHne CoobLueHUeM BHYTPUKONOHHOrO 1 3aKONMOHHOro NMPOCTPaHCTBa 3a
CYET CKBaXXMHHOIO 3MNEKTPOMOTOPA, NOAKMIOYEHHOro Yepes kabenb K Ha3eMHOMY perucTparopy.
AnekTpoknanaH ruapopaspbiBa nnacta (anektpoknanaH [Pr1), Bxogut B COCTaB KOMOHHbI
noasecHoro obopyaoBaHWA (XBOCTOBMKA) M MOXET ObiTb WUCMONb3oBaH NpU CTPOUTENbCTBE

CKBaXXWH Ans podbiuun HedTH.

YpoeeHb mexHuKu

N3 ypoBHS TEXHUKM W3BECTEH 3aboWHblii knanaH AN AobblMM UM 3aKaudky,
US20190316440A1, onybn. 17.10.2019. YCTPOWNCTBO COCTOUT M3 TPEX CEKLWIA: MOABWKHbIA
KnanaH, 3neKTPOMOTOpP, KOHTPONNep, TaKkke AnA OonpeaeneHns nnactoBblX YCroBUM
JAOMNOMHUTENLHO MOFYT ObiTb BHEAPEHbl AaTYMKU AaBrieHus, Temnepatypbl. [logaya aHepruu
NPUEM U nepegava CUrHarioB Ans yAaneHHoro ynpasneHus YCTPOMCTBOM OCYLUECTBRSAETCA C
NMOMOLLIbIO NOA3EMHOrO aneKTpokabens, KOTopbili YCTaHOBMNEH B 3aLLMTHOM KOXyXe U 3aKpenneH
BAOMNb CTBOSMla CKBaXWHbl. YCTPOWCTBO crnocobHO paboTaTb B arpeccuMBHbIX cpefax npu
Xummnyeckux obpaboTkax nnacra, O4HaKO rnaBHbIM HEAOCTAaTKOM YCTPOMCTBA ABMAIOTCA €ro
KOHCTPYKUMOHHbIe ocobeHHocTu. [oaBMKHBIN KranaH npeacTasnseT coboi 3anopHbIN ANEeMeHT,
He nosBonAwwWwmMin pabotate npu OonblMX pacxogax W AaBrieHUsX, peanuayemblX npu
rmgpopaspbie nnacra (MPr1). Takum oBpasom knanaH CnocoBeH  BLINOMHSATH yHKLUMK
YCTPOWCTBA KOHTPONIA MPUTOKA U HE MOXET WCNONb30BaTbCs B CKBaXWHAX, B KOTOPbIX

nnaHupyetcsa nposegeHue MPr1.

M3 ypoBHA TEXHVKM TAKKE U3BECTHA 3aKpblBaeMasi cucTema nopToB U METOAbI M3onsALun A06b614K
yrnesopopogdoe. (US9850742B2, onybn. 26.12.2017). YcTpoilicTBo npeacrtasnsetr coboin
MexaHudeckylo MydTy rugpopaspbiBa nnacta (MPlM), aktusauma (OTKpbITUE) KOTOPOW
OCYLLECTBNAETCA 3a CYET U3MEHEHMSA [aBNeHus BO BHYTPUTPYOGHOM npocTpaHcTBe. MydTa
MOXXET HaXOAUTLCA B ABYX OCHOBHbIX (PUKCUMPOBAHHbLIX NONOXEHUsX. Mpn OTKPLITOM NONOXeHUN
LIMPKYNALMOHHbIE OTBEPCTUA KOpryca COBMafjaloT C OTBEPCTUSIMU 3aTBOpa, PacrofiokeHHOW
KOHLUEHTPUYHO BHYTPW KOpMnyca, C BO3MOXHOCTbIO OCEBOro ABWXEHUA BBEPX MNu BHWU3. [pu
3aKpbITOM MONOXEHUM OTBEPCTMA Kopryca W 3aTsopa He COBMafaloT M HeT BO3MOXHOCTU
OCYLLECTBUTb LMPKYyNALmMi0. [1na NOBTOPHOro 3aKpbiTusi MydThl HE06X0AUM cryck Knoya. Takum
1
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obpa3om OCHOBHbIM MWUHYCOM yCTp0I7ICTBa ABNAETCS HEeBO3MOXHOCTb KOHTPONA NONOXEHUA
3aTBOpa B NPOMEXYTOYHOM COCTOAHUN (Mexpay NonoXXeHUAMU OTKPLITO Unn SaKprTO), a 3HauuT
yCTpOVICTBO He MOXeT akcnnyaTupoBaTbCA Kak NOJIHOLEHHOE YCTPOﬁCTBO KOHTPONA NpuUTOoKa, 1
BTOpOE€. HEBO3MOXHO AWUCTAaHLUMOHHO WU 6e3 ocTaHOBKU p360TbI CKBaXXUHb! OCYLLECTBIATb
NOBTOPHOE 3aKpbiTUE MbeTbl, NOCKOSbKY Heobxoaum cnycK AONOMHUTENbHOro UHCTPYMEHTa -

Kroya Ans MEXaHUYeCcKoro nepemMelleHus satsopa mydtsl MPT.

N3 ypoBHS TEeXHWKW Taloke W3BECTEH NPWUTOYHbBIA KnanaH, npepcTaBnsAloWwmniA cobon
CTaLMOHAPHO YCTAHOBNEHHbI KnanaH 3aTBOPHOro TUNa € 3NEKTPOHHbLIM YNPaBneHnem, KoTopbIi

obnervyaer ynpaBrneHue nOTOKOM  CKBaXWUHbl 4Yepe3 NnopTbl uwnm  ycrtaHoBneHHble

wryuepsbl. (https://www.nov.com/products/react-inflow-valve). bopToBas anekTpoHuka knanaxHa
He TpebyeT nogknoueHus kK noBepxHocTH (paboTa 6e3 kabensa n BHELLHEro NUTaHWA), B knanaHe
UCNONb3yeTCA rMApPaBUYECKUA kKaHar CBA3KW ANA nepeaayy uHopmaumn. 3apsga ans nuTaHus
aneKTpoHHOro 6roka ynpaeneHus xsataeT Ha 180 gHen. KnanaH MOXeT HaxoAuTbCA B ABYX
OCHOBHbIX (OUKCUPOBAHHbIX MONOXEHUAX - OTKPLITO UNK 3akpbITO. [Nocne nepson akTusauun HeT
BO3MOXHOCTM MOBTOPHO 3aKpbiTb KnanaH, TakuM o6pa3oM YCTPOMCTBO BbLIMOMHAET CBOO
dyHKUMIO eanHopa3oBo. OCHOBHbIMM HefoCTaTkaMmu yCTPOMCTBa ABMAETCA HEBO3MOXHOCTb
YCTaHOBKW NPOMEXYTOHYHOFO NMOSOXKEHUA MYPThI (MEXAY NONOXKEHNUSIMU OTKPLITO UMK 3aKPLITO),
a 3HaYUT YCTPOWCTBO HE MOXET 3KCMITyaTUpPOBaTbCA, Kak YCTPOUCTBO KOHTPONSA NPUTOKA, KnarnaH
MOXET ObiTb TONMbKO €AWHOPAa3oBO 3akpbiT. OQHAKO YCTPOWCTBO MO3BOMAET NPOBOAWUTL

cenekTueHble MPI1, HO NpY OrpaHNYEHHOM [aBneHUM.

OTnuunTEnbHLIMU  OCOBEHHOCTAMU  3asBMNEHHOTO  TEXHWYECKOro  pelleHus oT
NPVBEAEHHbIX AaHanoroB ABNAETCA TO, YTO AN OCYLWECTBMEHWUs  nepemMelieHus
MHOTOMO3MLUMOHHOIO 3aTBOPa WCMNONb3yeTCA MOTOP-PEdyKTOp, CBA3AHHbIA C 3aTBOPOM npwu
MOMOLLWN BUHTOBOI Napbl, chOpMUPOBaHHO U3 Bana u NPMBOAHOMN raikv Bana takum obpasom,
YTO BpalLaTenbHOe ABWKEHWE MOTOP-peayKTopa Yepes Ban v NpuBOAHYIO raiky nepexoaut B
nocTynaTenbHOe ABWKEHWE U NO3BONSAET ABUraTh 3aTBOP B OCEBOM HarnpabBrieHUn U OTKpbiBaTb
UNN 3aKpbiBaTb LMPKYNALMOHHbIE oOTBepcTUsi. [lockonbky B 3aABNEHHON KOHCTPYKLMK
OTCYTCTBYIOT CeAfa U wwapbl, TO HET HeoBXoAMMOCTU B UX (bpe3epoBaHUM NN pacTBOPEHUU
nocne nposeaeHusi pabot MPIN. 3To nossonsAeT cpasy xe nocne nposeaeHuns NP npuctynuTs K
nobblye (3akauke) crirowpa. B npouecce akcnnyaTtauum CKBaXKuHbl, 3a CHET MHOrOMo3ULMOHHOMO
nepemeLleHns 3aTBOpa, YCTPOWCTBO NO3BOMAET perynupoBaTth CTENEHb OTKPLITUA (3aKpbITUA)
LIMPKYNALMOHHBIX OTBEPCTUI, TO ECTb OCYLLECTBNATL YNpaBneHVe U KOHTPOMNb NPUTOKA (3aKavkn)
dnonaa B CKBaXKUHY WA U3 CKBaXKUHbI.

YnaneHHoe ynpasneHue pabotoi anektpoknanada Pl ocyllecTenseTcs ¢ HasemHoro
peructpaTopa 4Yepes nnaty ynpasneHnus u MOTOp-peaykTop, YCTAHOBIMEHHbLIA B repMETUYHOM
OTCeKe JreKTPOHMKEe anekTpoknanaHa. [luTaHue W nepepada curHanoBs OT Ha3EeMHOro
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peructpaTopa K anekrpu4eckomMy 6roky aneKkTpoknanaHa OCyLLeCTBMNAETCA Yepe3 CKBaXKUHHbIN
kabenb.

CywHocmb usobpemeHust

3apaveir, pewiaemMon 3asBnEHHbIM U30OpeTeHWeM, HABNAETCS  OCYLIECTBIEHWNe
BO3MOXXHOCTW NPOBEAEHUs CenekTuBHon obpaboTku 30H NMNacta C NOMOLLBIO MMApopaspbiBa
nnacta (FPlM) B He3aUueMEHTMPOBAHHOM CTBOMNE CKBaXWHbl 3a CYET UCMOoNb30BaHUSA
aneKkTpoknianaHa rugpopaspbiBa nracra, OTKPbITUE KOTOPOro OCYLUECTBNSETCA C MOMOLLbLIO
AWCTAHUMOHHO  YNMpaBfAEMOro  CKBaXWHHOro  anektpogsuratens. [lpyv  panbHeiwei
aKcnnyaTauumn CKBaXXMHbI 3N1eKTpoKnanaH ¢ MOMOLLbIO 3rEKTPOMOTOpPA CrnocobeH 3akpbiBaTbCA U
OTKpbIBaTbCA Ha Tpebyemoe 3HaueHne, YTo NO3BONAET YNpaBnATb NpodunemM npuToka dniouaa
B AO0OLIBAIOLLYIO CKBaXWHY UMK MpOoduUnemM 3akavkv >XUAKOCTU B HarHeTaTeNlbHYK CKBaXXWHY,

Takum 06pa3om yBenuumnsas HedTeoTaady nnacra.

TexHn4yeckuin pesynbTaT 3asiBNEHHOro M300peTeHus 3akniodaeTcs B obecnedeHun
NOCTOAHHOIO KOHTPOMS U ONEpaTUBHOIO M3MEHEHUS MOMOXEHUA MHOrONO3ULUMOHHOrO 3aTsopa
aneKTpoknanaHa, 4To No3BOoMsAeT: UCKMIYUTL TEXHONOrMYeckue onepauumn knaccuyeckoro MNP,
cBA3aHHble C akTuBaumein MmydTt P, npoBoauTb CenekTUBHbLIA rMApPOpaspbIB nnacrta; B
nocneayowem, oCyLWecTBNATbL TOYHOE yNpaBreHne U KOHTPONb NPUTOKa UMK 3akayku cdnouaa
B CKBa)XVHY; MOBbICUTL HaAEeXHOCTb  paboTbl yCTPOWCTBA.

YKazaHHbI# TEXHUYECKUA pes3ynbTaT AOCTUraeTcsl TEM, YTO YCTPOWCTBO ruapopaspbiBa
nnacta cocTouT 3 COEAVHEHHbIX CKBaXXWHHbIM Kabenem Ha3emMHOro perucrparopa ¥ no
MeHbLUEe Mepe OAHOro aneKTpoknanaHa ruapopaspbiBa nnacra, KoTopbli

COCTOUT U3 KOpryca C repmMeTUYHbIM OTCEKOM 3MEKTPOHUKA W MOABWXKHbLIM 3aTBOPOM,
pasmelleHHbIM BO BHYTPEHHeW u4acTu kopnyca. B repmMeTMdyHOM oOTceke aneKTPOHWKU
pacnonoXxeH MOTOP-PeayKTop CO CKBaXWHHOWN 3neKkTpoHukon. B kopnyce anekTpoknanaHa
BbINOMHEHb! UMPKYNALNOHHbIE OTBEPCTMA, @ B MOABWXHOM 3aTBOPE BbINONHEHbI pagvanbHble
OTBEpPCTMA, MNpuM ITOM fABa Buha OTBEPCTUA MOryT NEPEKPbLIBATLCA WNW  COBMELLATbCS.
MoABWXHBIA 3aTBOP BLINOTHEH C BO3MOXHOCTBIO ABUXEHWUA OTHOCUTENbHO OCU areKTpoKnana1a,
3a cyeT paboTbl MoOTOp-peaykTopa, 4TO ofecnedMBaeT 3akpbiTUE WK  OTKPbITUE

LIMPKYNALMOHHBIX OTBEPCTUI Kopryca.

B yacTHOM cnyyae peanusauun 3asiBNEHHOrO TEXHUUECKOro pelleHUst B3auMoaeicTBre
NOABWKHOrO 3aTBOpa C BanoM MOTOP-PEAyKTOpa BbLINMOSTHEHO B BWAE BWHTOBOW napbl,
BbIMONMHEHHON C BO3MOXHOCTbIO NMPeoGpa3oBaHWsi BPaLWaTENbHOTO ABWKEHWA Bana MoTop-

PEAYKTOpa B noctynatenbHOEe ABWXEeHWe NOABWXHOrMO 3aTBopa, MpU 3TOM BUHTOBas napa
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BbiNOMHEHa B BWAE MNPUBOAHOW railkM, pasMelleHHOW Ha noABWMKHOM  3aTBOpE,
B3aMMOENCTBYIOLLE C BanOM MOTOP-peayKTopa.

B 4acTHOM cny4yae peanusauuv 3asiBNIEHHOrO TEXHWYECKOro pelleHWsA Barn MoTop-
peaykTopa MOXeT COCTOSATb U3 ABYX YacTel: nepsBasi YacTb - MMaBHbIA Ban MOTOP-PeayKTopa,
KOTOPbIt UICXOANUT U3 MOTOP-PEAYKTOPa; BTOPas YacTb - Ban BUHTOBON Napbl, KOTOPbI COEAUHEH
C rnaBHbIM BanoM W B3aUMOAEWCTBYET C BUHTOBOW Mapoil. Takoe pasfeneHue nossonser
obecneynTb LOMONMHUTENBHYIO rEPMETU3ALMNIO OTCEKA ANEKTPOHUKM.

B yacTHOM cnyyae peanusaunu 3asBneHHOro TEXHUYECKOro peLeHus B3auMoencTemne
NPUBOAHOM raku C BarioM MOTOP-PEAYyKTOpa BLINOMHEHO B BUAE MarHUTHOW MydTbl, YacTu
KOTOpOW pa3befeHbl FTepMETUYHOW NEPEropoaKoi, oAHa YacTb  MarHUTHON MydpThi cBsA3aHa C
BasfiloM MOTOp-pefyKTopa, a BTopasa 4actb MarHMTHOM My Tbl CBSi3aHa C BarioM BUHTOBOW
napbi, 4To obecneunsaeT npeobpasoBaHNe BpalLaTEerbHOrO ABWXEHWS B NOCTynaTernbHoe U
repMeTU3aLmnio OTCEKa INEKTPOHNKY.

B yacTHOM cnydae peanusauuy 3asBIEHHOTO TEXHWYECKOro peLlleHWs MOABKHbINA
3aTBOP BbINOMHEH C BO3MOXHOCTbIO OCEBOro NOBOPOTa OTHOCUTENbHO OCU 3N1IEKTpOKNanaHa, 3a
cyeT paboTbl MOTOpP-peayKTopa, 4To obecnevmBaeT 3aKpbITUE UK OTKPbITUE LIMPKYNALMOHHbIX
OTBEpCTUM Kopnyca.

B vacTHOM cnydvae peanusauuu 3aABMEHHOr0 TEXHUYECKOro pPEeLUeHUs YCTPOWUCTBO
BbIMOMHEHO C BO3MOXHOCTbI OCYLLECTBMNEHUS! YNpaBreHUss U KOHTpons nputoka criouaa B
CKBaXWMHY 32 CHET PEryriMpoBKA CTEMEHU 3aKpbITUS UMK OTKPbITUA LIMPKYNALMOHHBLIX OTBEPCTUNA
Kopnyca NoCcpeaCcTBOM NepemMeLleHns NoABUXKHOroO 3aTeopa.

B yacTHOM cnyyae peanvsaumm 3aaBneHHOro TeXHUYECKOro peLleHns YCTPOMCTBO MOXET
OOMONHUTENbHO coaepXaTb hMKCaTOpbl OT OCEBLIX C  NEPEeMELLEHUIA NOABUXHOro 3aTeopa.

B uyacTHOM cnyyae peanusauvuM 3aABNEHHOr0 TEXHUYECKOro peLlleHUs YCTPOMCTBO
LOMNOSHNUTENbHO OCHALLEHO AaTynukaMu TemnepaTtypbl, W/unu gaBneHns, wunu cocrasa, wvnu
pacxofa Ansa oCyLecTBNEHUSA KOHTPONSA NpUTOKa riionaa B CKBaXKUHY UMK U3 CKBaXKUHbI.

B yacTHOM cniyyae peanusauuy 3asBIeHHOr0 TEXHUYECKOrO peLLEHUS LIMPKYNALNOHHBbIE
OTBEPCTUSA KOpryca pacnonoXXeHbl NO OKPY>XXHOCTM Kopryca 1 UMEIKT CyMMapHYIo nnowjagb He
MeHee Nnolaan BHYTPEHHErO NOMepeyHoro ceveHus Tpybbl, npyu 3TOM pagumanbHble OTBEPCTUSA
3aTBOpa WAEHTUYHbLI NO PACMONIOKEHUIO, POpME U MNOWAAN LIMPKYNSALUOHHBLIM OTBEPCTUAM
Kopnyca.

B 4yacTHOM cny4yae peanusauun 3asBNEHHOro TEXHUYECKOro peLUeHUs MOTOop-peayKTop
cHabXeH 3HKO4EPOM ANA nopcyeTa TOYHOro Konuyectsa o60poTOB Bana MOTOpP-peaykTopa u
nNNaTon YynpaerieHUA pPacnonOXeHHbIMWU B OTCEKE JNIeKTPOHUKK, KOTOpble COEeAUHEHbI
CKBa)XXMHHbIM Kabenem ¢ HaseMHbIM pPerucTpaTtopoM 4Yepes repMOBBOf, pasfensroLmn

CKBaXXUHHYIO Cpely OT repMeTUYHOro OTCeKa 3NEKTPOHUKA.
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B yacTHOM cnyvyae peanusauun 3asiBNIEHHOr0 TEXHUYECKOro pelleHus Ha Bany MoTop-
penyKTopa AOMOSNHUTENbHO YCTAHOBNEHO YNNOTHEHNE A1A o6ecne4yeHusa repmeTuHHOCTH oTceka
3MEKTPOHUKW.

B yacTHOM cnyyae peanusauvu 3asBNEeHHOro0 TEXHUYECKOro PELLeHUsA 3neKTpoknanaH
rmapopaspbiBa nnacra AOMNONHUTENBHO coaepXuT MEeXaHU3Mm MEeXaHU4YeCcKoro
OTKPbITUS/3aKPbITUS OTBEPCTUN.

B uvacTHOM cnydae peanv3ayuu 3asiBNEHHOr0 TEXHWYECKOro PelleHUs HaseMHbIn
peructpaTtop CHabXeH KaHarom CBA3W, BbINOMHEHHbIM C BO3MOXHOCTbIO AUCTaHLMOHHOrO
npMemMa KOMaHAHOrO CurHana W nocrnegylowen nepegayum curHana Ha anekTpoknanaH
rMapopaspbiBa nnacra Yepes CKBaXKUHHbIN kabernb.

B yacTHOM cnyyae peanusauuy 3asBfIEHHOMO TEXHUYECKOro peLleHUs anekTpoknanaHbl
rMapopaspbiBa nnacTa coeaunHeHbl NocnefoBaTenbHO CKBaXUHHBIM kKabenem.

B wacTHOM cnyyae peanusauuy 3asiBNEHHOIO TEXHUYECKOro peLleHnsa aneKTpoknanaHbl
rmapopaspbiBa nnacra ycTaHoBNEHbl Ha 06cafHbiX Tpybax, unu B KOMGUHUPOBaAHHOWN KOSTOHHE,
WNN B KOMIMOHOBKE XBOCTOBMKA, WNM B IMOKMX HACOCHbIX Tpybax, WM Ha HacOCHO-
KOMNPeCcCcopHbIX Tpybax

B uyacTtHOM cnyvae peanus3auuv 3asBIIEHHONO TEXHWYECKOro PpeLIeHUs YCTPOWNCTBO
JAOMNOSHUTENBHO OCHALLEHO aKKyMyIIATOpamMu.

B uyacTHOM cny4yae peanu3auuM 3asBIIEHHONO TEXHUYECKOro PEeLUeHUs YCTPOMNCTBO
AONONHUTENBHO OCHALLEHO CUCTEMAMU PafMOYaCTOTHOM wuaeHTUdUMKaum Aans
6ecnpoBOAHOrO yYNpaBfieHWA MO MEHbLUe Mepe OAHWM 3MNEeKTPOKNanaHoM ruapopaspblBa
nnacra.

B yacTHOM crniydyae peanusaummn 3asBNEHHOrO TEXHUYECKOrO peLUeHUs areKTpoknanaHbl
BbINOMHEHbl W3 MaTepuarnioB B KUCMOTOCTOMKOM WCMONMHEHWM ANA KUCNOTHbIX 06paboTok
NPOAYKTUBHOrO nnacra.

Kpamkoe onucaHue 4yepmexel

[leTanu, npusHakM, a Takke NPEUMMYLLECTBA HACTOALLEro U30OpEeTeHuUs cneayloT U3
HUXKeCNeayIoLEero onMcaHna BapuaHTOB peanusauun 3asBrEHHOro TEXHUYECKOro PeLUeHUs ¢

NCNONb30BaHNEM YEPTEXEN, HA KOTOPbLIX MNOKa3aHo:

dur.1 — 6nok-cxema cucTeMbI C OAHUM anekTpoknanaxdom MPI1.;

dur.2 — 6nok-cxema cucTemMbl ¢ YETbIPbMSA anekTpoknanaHamu MPrT;

®ur.3 — 6nok-cxema NOAKNIOYEHUA MOTOP-PEeAYKTOPa;

®wur.4 — sckns anekTpoknanaHa Pl B OTKPbITOM NMONOXEHUY;

®ur.5 — ackus anekrpoknanaHa 'Pl1 B 3aKpbITOM MOMOXeHUH,;

®ur.6 — ackua anekrpoknanaxa Pl ¢ konbLeBbIMY yCcTynamu,

®ur.7 — ackns anekTpoknanaHa Pl ¢ anekrpoMarHUTHON MydToR;
5
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®ur.8 — Bua A, oTMEUEHHbIV Ha dur.7.

Ha dourypax uucdpamu obosHaueHbl criegyoLine nosnumu:
1 — HaseMHbIll peaucmpamop; 2 — CK8aXUHHbIU Kabesb, 3 — 3neKmp0KnanaH reri;, 4 -
2epmo8800; 5 — nriama ynpaeneHusi; 6 — kabenb numanusi; 7 — Momop-pedyKmop ¢ 3HKOOePOM;
8 — san Momop-pedykmopa; 9 — omcek anekmpoHuku; 10 — kopryc ¢ kKoxyxom; 11 - npugoOHas
2alika; 12 — nodsuxHbiil 3ameop; 13 - UUPKYNSAYUOHHbIE omeepcmus Kopriyca, 14 - paduarsbHbie
omeepcmus 3ameopa; 15 - ynnom+eHue; 16 — ynnomueHusi 3ameopa; 17 — Kosbyesou ycmyrn;

18 — MmazHumHas mygpma; 19 — 2cepmemuyHas nepeeopooka; 20 - ean rpusoOHoU 2alkKu.

Packpbimue usobpemeHrusi

PasnunuHble ocobeHHocTy paboTtbl ycTpoictea ByayT Gonee noapobHO npeacTaBneHbl
HUKE CO CCbINKOW Ha PUCYHKU U CXEeMbI, B KOTOPbIX NPOUNMIOCTPUpOBaHO noapobHoe onucaxHue
ycTpoircTea. OnncaHve XopoLUO U3BECTHBIX MaTepuarnos, TeXHOMorMin o6paboTkn KOMMOHEHTOB
n oGopynoBaHus OyayT onylieHbl, 4ToObl HE 3aTPYAHATb MOHWMaHWA paboTbl yCTPOWCTBa B
uenom. Cnegyer noHumaTte, 4TO nogpobHoe OnucaHue PpUCYHKOB U CXeM  HOCcUT
WNNIOCTPATUBHBIN, @ HE OrpaHUYUTENbHbLIN XapakTep.

YCTpPOWACTBO COCTOUT M3 HaseMHoro peructpatopa (1) u anexrpoknanaHa [Prl
(CKBaXWHHbIN Npubop) (3), coeauHeHHbIX CKBaXUHHbIM kabenem (2) (dur.1.). [iucraHumoHHoe
ynpaBneHue anekTtpoknanaHom PI1 (3) ocywectBnseTca 3a c4YeT nepeaayvn curHanos Yepes
kabenb (2), KOTOPbIN Takke NATAET MOTOP-PEAYKTOP C 3HKoAepoM (7) u nnaty ynpasneHus (5),
NocpeAcTBoM HazeMHoro peructparopa (1) (dur.1. n dur 2).

OnekTpoknanaH rugpopaspbisa nnacra (anekrpoknanad Pl1) no3sonseT yaaneHHo Kak
NPOBOAWUTL CENEKTMBHBLIA rMAPOopaspblB NNacta, Tak U B NOCNeayloweM OCYyLWEeCTBSATb
yNpaBrieHne 1 KOHTPOIb NPUTOKA hronAa U3 CKBXKUHbBI UK 3aKaukn doniovaa B CKBaXKUHY.

YCTPOWCTBO OTNNYAETCA OT paHee NPUBEAEHHbIX aHANOroB TEM, YTO AN OCYLLEeCTBMNEeHNA
nepemelleHuss 3aTBopa (12) ncnonb3yeTcs MOTOP-peayKTop C dHKoAepoM (7), CBA3aHHbIA C
noAswkHbIM 3aTBOpoM (12) Banom (8) Takum o6pa3om, 4YTO BpallaTeNbHOE ABWKEHUE MOTOpP-
peayktopa (7) 4epes Ban (8) v npusogHylo ranky (11) (BMHTOBas napa) nepexoauT B
nocTynaTtenbHoe ABWXEHME W MO3BONISIET ABWraTb MOABWKHbIA 3aTBOp (12) BAONL OCEBOro
HanpaBneHUs KOHLIEHTPUYHO Kopnycy c Koxyxom (10) v oOTKpblBaTb WM 3akpbiBaTb
LMPKYNALMOHHbIE oTBepcTua kopnyca (13), coBmewas wunu pasobujas uUMpKYNALMOHHbIE
oTBepcTua kopnyca (13) ¢ paguanbHbIMU OTBEPCTUAMU MOABUXKHOIO 3aTBopa (14) Ha 3apaHHy
cTeneHb OTKPbITUA UK 3akpblTua (dur 4. n dur 5.).

LinpkynauuoHHble oTBepcTus kopnyca (13)  pacnonoXeHbl Mo OKPY>KHOCTU Kopnyca
U UMEIOT CYMMapPHYIO NoLlaab He MeHee NNoLaau BHYTPEHHErO NonepeyHoro cevyeHns Tpyob!

ONA npefoTepalleHnA pasMbliTUA ANIEMEHTOB 3NIEKTPOKanaHa npu BonbLnx pacxopax.
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PagunanbHbie oTBEpCTUA 3aTBopa (14) AEHTUYHB! NO PacnosnoXeHuto, hopme 1 nroLiagu
LMPKYNALMOHHBIM OTBEPCTUAM Kopryca.

OnektpoknanaH [Pl (3) cocTouT U3 MOABWKHOW YacTW U repMeTUYHOro oTceka
3NEKTPOHUKK (9), BHYTPM KOTOPOFrO PacnonioXeH MOTOP-peayKTop € 3HKoAepom (7) u nnarown
ynpasneHus (5), coeanHeHHbIx kabenem nutaHus (6). CksaxuHHbIN kabenb (2) yepes repMosBoS
(4) noakntovaeTca K nnate ynpaenenus (5). MNogBuxHaa 4acTb aNEKTpoKnanaHa BKOYaEeT B
cebsa: nonbld  UMNUHAPUYECKUIA KopnyCc C  KOXyxoM (10) C BbINOMHEHHBIMU B HEM
LMPKYNALMOHHBIMK oTBEPCTUAMU Kopnyca (13), noaBmxHbIN 3aTBOP (12) € ynnoTHeHWeM 3aTeopa
(16) ¢ pagunanbHbiMu oTBepcTusimu (14). K nogsuxHomy 3atBopy (12) ecTKo npuKkpenneHa
npuBoAHas raika (11), npeobpasyloLlas BpawjaTenbHoe ABWKeHNe Bana MoTop-peaykropa (8) B
noctynatenbHoe gswxkeHue brarogapsa BUHTOBOW nape. epMeTu3aumna oTceka aNEeKTPOHUKM (9)
ocyuwlecTBnsieTcs 3a cyeT ynnoTtHeHua (15). (Pur 4.). MNoaBWXKHBLIM 3aTBOP BbLINONHEH C
BO3MOXHOCTbIO [ABWKEHUA OTHOCUTENbHO OCU 3JNeKTpoknanaHa, 3a cyeT paboTbl MOTOp-
peaykTopa, 4To obecneunBaeT 3aKpbITUE UNKN OTKPLITUE LIMPKYNALMOHHBIX OTBEPCTUIM KOpnyca.

MockonbKy B KOHCTPYKLUMU OTCYTCTBYIOT ceana u Lwapbl, TO HET HEOOXOAUMOCTU B UX
dhpesepoBaHUM UK pacTBOPEHUM nocrne npoeeaeHus pabot rugpopaspeiea nnacra (MPIM). 3o
nosBonseT cpasy xe nocne nposeaeHua NPl npuctynutb k aobbiye (3akadke) dniounga.

B npouecce akcnnyatauuM CKBaXXMHbI, 32 CYET MHOrONO3WLUMOHHOTrO NepemeLleHust
noAaBwxHoro 3ateopa (12), yCTpoMCTBO NO3BONSET perynupoBaTh CTENEHb OTKPbITUS / 3aKpbITUA
LUMPKYNALMOHHBIX oTBEepCTUA (13), TO €CTb OCYLIECTBNATb YNpaBfeHWe U KOHTPONb MpuToka
(3aka4ku) chnomaa B CKBAXUHY WU U3 CKBAXWUHDI.

YpaneHHoe ynpaeneHuwe pabGoton anektpoknanaHa [Pl ocywecTtBnsetca ¢
HaseMHoro permctparopa (1) yepes nnarty ynpasneHus (5), yCTAHOBNEHHYIO B CKBaXXMHE B OTCEke
aneKkTpoHuke. lNuTaHWe 1 nepegava CUrHaNoOB OT HA3EMHOro perucrparopa OCyLeCTBNAETCA
yepes CKBaXMHHbIA kabenb (2). MoaknioveHne CKBaXXMHHOW 3MEKTPOHWUKWA, pacnonoXeHHOW B
OTCeKe 3NEeKTPOHUKHY (9), ocyLLIeCTBAETCA CrneayowmnmM obpasoM: CKBaXXUHHBIN Kabenb (2) yepes
repmMoBBoj, (4) noaknovaeTca K nnare ynpasnenus (5). MHpopmMauums o nonoXKeHnu sana MoTop-
pegykTtopa (8) noctynaet Ha nnaty (5) Yyepes kabenb nuTaHuA (6). NuTaHue mMoTop-peaykropa
(7) c 3HKOAEPOM OCYLLECTBNSETCA C NOMOLLbIO Kabens nuTaHus (6). [laHHbI BapraHT n3obpaxeH
Ha owur.3.

B vactHOM cnyyae peanusauuuM [aHHOTO TEXHUYECKOrO peLUeHUs Ha3eMHbIN
perucTpaTop MMEeT KaHam CBA3W, MO3BONAIWMA NPUHMMAaTb KOMaHAHbIA curHan oT
KomnbloTepa, nynsta unu 6noka ynpasneHusa v nepeaasartb ero Ha anektpoknanaH NPT yepes
CKBaXXUHHbIN Kabenb.

B yacTHOM cnyyae peanusaumy 3asiBNEHHOr0 TEXHUYECKOrO peLUeHUss B KOMMOHOBKY
XBOCTOBUKa YyCTAHaBNUBAIOT HECKOMbKO anekTpoknanaxos Pl (3). [laHHbIi BapuaHT nsobpaxeH
Ha ®ur. 2. [pu ycTaHOBKE B KOMMOHOBKY XBOCTOBMKA HECKONbKUX anekTpoknanaHos [P (3)
anekTpokabenb (2) nocneaoBaTenbHO COeAMHAET Kaxabi anekTpoknanaH Pl (3).
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B yacTHOM crniyyae peanusaumMu 3asBMNEHHOrO TEXHUYECKOro pPeLIEeHWA YCTPOUCTBO
MOXeT ycTaHaBNMBaTbCA Ha ob6capHbiX Tpybax (6e3 xBocToBumKa).

B yacTHom cnyvyae peanvsauuMn 3asiBEHHOr0 TEXHUYECKOro PeLieHUA YCTPOUCTBO
MOXET YCTaHABNNBATLCA B KOMOMHUPOBAHHOW KOMOHHE.

B yacTHOM crnyyae peanusauuu 3asBMEHHOr0 TEXHUYECKOro pPelleHWA YCTPOWUCTBO
MOXET ObiTb OCHALLEHO akKyMynsiTopamu U CUCTEMaMW pPafuoyvacToOTHOW uaeHTudMKauuu,
KOTOpble pacnonaraloTcs B OTCEKe 3MEKTPOHWKM U MO3BOMAOT OCYLIeCTBNATL GecnpoBogHoe
yrnpasneHve anekTpoknanaHom Pl npu cnycke B CKBaXKMHY YCTPOMCTBA, KOTOPOE SBIISIETCA
NCTOYHUKOM KOMaHAHOro curHana Heobxoanmon 4actoTbl, popMbl, ANUTENBHOCTW.

B yacTHOM cnyuyae peanusauuv 3asiBNEHHOTO TEXHUYECKOrO PELUEeHUS YCTPOMCTBO
MoXeT OblTb OCHAaLLEeHO AaTuMkamy TemnepaTtypbl, wWwunu gasneHus, w/wnu coctasa, wvnu

pacxoga AnA oCylecTBNeHUA KOHTPONA NpuToKa cbmomp.a B CKBaXXUHY NN U3 CKBaXXUHbI.

Mvapopa3spbiB NNacTa NPOMCXoAUT  chneayoLum obpasom:

OnexTpoknanaH(bl) TPl (3) B cocTaBe XBOCTOBUKA B 3aKPbITOM MOMOXEHWUM
cnyckaeTcs(-0TcA) A0 3ajaHHOro WHTepBana CTBOna CkBaxwuHbl. [locne cnycka ¢ AByX
MPOTUBOMOSOXHBIX CTOPOH OT anekTpoknanaHa NPl (3) npoucxoawuT akTUBaLMA 3aKOJOHHbIX
nakepoB (He u3obpaxeHbl Ha PUCYHKaX, MOCKOMbKY HE UMEIOT OTHOLLUEHUS K yCTPOWCTBY) ANS
repMeTU3aLuu npocTpaHcTBa B obnactu nposegenus Pr. C HasemHoro peructpartopa (1) no
CKBaXXUHHOMY Kabenio (2) AUCTAHUMOHHO NepeaaeTcsl CUrHan oTKpbITUA anekTpoknanada [Pl
(3). B ncxopgHOM nonoXkeHUn NoABMKHbINA 3aTBOP (12) nepekpbiBaeT LMPKYNALMOHHbIE OTBEPCTUS
(13) kopnyca ¢ Koxyxom (10), a B OTKpbITOM NOMOXEHWN paguanbHbie oTBepcTUs 3aTeopa (14)
COBNafaloT C NOMOXEHUAMM LIMPKYNALMOHHBIX oTBepcTui (13) kopnyca ¢ koxyxom (10).

MexaHu3M OTKpbiTMA anekTpoknanaHa Pl (3) npoucxoauT cneayowum obpasom:
nocrne NoNyyYeHUs curHana ¢ HasemHoro perucrtpatopa (1) MoTop-peayKTop ¢ 3HKoaepom (7)
NoBOpaYnBaET Ha ONpeaeNeHHOE KonM4ecTso 060poToB Ban MoTop-peaykTopa (8), oanH KoHew|
KOTOPOro MMEET MEeXaHWYECKYl0 CBA3b C BMHTOBOW Mapom, copmupoBaHHOM U3 Bana (8) u
npuBogHoM ravkm (11), ana npeobpasoBaHUA BpallaTerbHOro ABWKEHUS B MOCTynaTenbHoe.
YecTtkoe coeguHeHWe npuBoAHOM raku (11) ¢ noaBwHbIM 3aTBopoM (12) obecneunsaet
nepegavy MOCTYNaTenbHOro [ABWKEHUS, YTO MO3BONAET ABUraTb MOABWXHLIA 3aTeop (12).
3aKkpbITE LUMPKYNSLMOHHBIX oTBepcTui (13) npoucxoauTt no aHanorMyHomy npuHuuny. MNocne
OTKPLITUS 3MEKTPOKIanaHa (CoOBMELLEHME LIMPKYIIALMOHHBIX OTBEPCTUN Kopryca 1 paaunanbHbIX
OTBEPCTUIA 3aTBOpa) B XBOCTOBUKE HArHeTaeTcs AaBreHWe JoctaTodHoe Ans obpasosaHuA
TPELWH B nnacrte nocne vero npoucxogut I'Pl1 1 3akauynBaeTcs 3aaaHHOE KONMUHECTBO XULKOCTU
w/unu nponaxTa B Nnacr.

B cnyyae HeobxoaumocTtu nposeaeHus TP Ha apyrom yyacTke CTBOMa CKBaXWHb!

nyTem nepejays curHana Cc HaseMHoro peructpatopa (1) no cksaxuHHOMy kabenio (2)
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NPOUCXOAWUT 3aKpbITUE paHee OTKpbITOoro anekrpoknanaHa [Pl (3), U onucaHHasa Bblle
onepauus nposeaeHusa P noBTopsieTcs ¢ yyacTvem apyroro anekrpoknanada [Pr1.

Mocne npoBeaenus NP B ckBaXuHe ANs yNnpaBreHUs U KOHTPOSA NPUTOKOM (3akayku)
dnionaa B ckBaxkuHy anekrtpoknanad Pl (3) no mepe HeobxoaMMOCTU NPUBOAUTCS B ABUKEHNE
COrNacHO paHee OMNWCaHHOMY MEXaHW3My OTKPbITUA / 3aKpblTUA, 3a CYET YEero U3MeHseTcA
rMapoAvHaMUYEecKoe CONpPOTUBNEHUE TeYeHuo criiouaa 1 BbipaBHUBAETCA Npodunb NpUToka
unu 3akadku. KomaHgbl OnA ynpasBneHWst CTENEHbio OTKPbITUA / 3aKpbiTUA OT Ha3EeMHOro
peructpaTopa (1) Yepes ckBaxuHHbIA kabenb (2) nepepaloTcs Ha NnaTy ynpasneHus (5). [lanee
3HKOAEpP, BXOAAWMA B COCTaB MOToOp-pegykropa (7) NO3BOMAET NPOM3BOAWUTL MOACHET
konudecTBa 060pOTOB Bana MOTop-peaykTopa (8), 4To B CBOIO oyepeab NO3BONSAET onpeaensTh
rnonoXxeHue noaBWXKHOro 3artsopa (12) M perynupoBaTb CTENEHb OTKPbITUS WUNWN 3aKpbITUA
LMPKYNALMOHHBIX oTBepcTui (13) kopnyca ¢ koxyxom (10) (dwur. 4, cur.5).

B uvacTHOM cnyvae peanusauuu 3asBNEHHOIO TEXHUYECKOrO peELUEHUs C Lenblo
ucnonb3oBaHuA 3anekTpoknanaHa MNPl B 3KCTPeHHbIX cuTyaumax (Npu OTCYTCTBUM CUrHana ot
nnaTtbl ynpaBneHusi/MoTOp-pedykTopa wwunu nuWTaHMA OT Ha3eMHOro perucrpaTtopa) B
KOHCTPYKLMK MOXET pacnonaratbCa NoABWKHbIM 3aTBOP (12) ¢ KonbueBbiMU ycTynamu (17) ans
MEXAHUYECKOro OTKPbITUA/3aKPbITUS LMPKYNALUMOHHBIX OTBEPCTUIA C BHYTPEHHEW CTOPOHDI.
AKTUBaUMA NoaBwmkHOro 3ateopa (12) tpebyeTt ncnonb3oBaHus Kroya Tonkartens (He nsobpaxeH
Ha PUCYHKax, MOCKONMbKY HE MMEEeT OTHOLIEHUA K CyLHOCTU YCTPOWCTBA), MO3BONAKLLErO
caBuraTb nogswikHbiA 3aTBop (12) ¢ paguanbHbIMU OTBEpPCTUAMU 3aTBopa (14), nepekpbiBas
(oTKpbIBAA) LMPKYNAUMOHHbIE  OTBepcTUs  kopnyca (13), pasopsaB (BOCCTAHOBUB)
rMAPOAUHAMUYECKYO CBA3b MEXAY NNacTOM U CKBaXXUHOW (cpur. 6).

B 4yacTHOM cnydae peanusauum 3asiBMEHHOFO TEXHWYECKOro pelleHuss Ans
DONONHUTENBHOW bMKCaLUMU OT OCEBbLIX NepemelleHU NopBuXKHOro 3atesopa (12) B KpanHux
NONOXEHUAX OTKPbLITO MU 3aKPbITO MOXET BbiTb NPEAYCMOTPEHO Hanmune hUKCaTopos.

B uyacTHOM cnydvae peanusauuv 3asiBNEHHOTO TEXHUYECKOrO PELUEHUA BO3MOXHO
ucnonHeHne anekrpoknanaHa MPM ¢ apyrum cnocobom npeobpasosaHus BpallaTenbHOro
ABWXKeHMA B noctynaTtenbHoe (dur. 7). [Ins 3Toro ucnonb3yeTcs MmarHuTHas mydTa (18), kotopas
pasbeauHeHa repMeTUYHON neperopoakon (19) Ha aee Yactn. OgHa YacTb  MarHUTHOW MydThbl
cBAi3aHa C Bariom MoTop-peaykTopa (8), a BTopasi YacTb  MarHUTHOM My Tbl CBSi3aHa C BarioMm
BUHTOBOW Napsbl, KOTOpas B CBOIO oMepeab CBA3aHa ¢ NpuBoAHoM ramkon (11), yto obecneumsaet
npeobpasosaHve BpawaTenbHOrO ABWKEHWs B nocTynaTtenbHoe. [laHHbliA  MexaHu3Mm
COeAVHEHWA MO3BOMAET OTKasaTbCA OT YNnoTHeHWsa (15) Bana MoTop-peaykrtopa (8) u

NOMHOCTBIO repMETUIUPYET OTCEK ANEKTPOHUKM (dour. 7, cur. 8).

Cnoco6 ruagpopaspeia nnacrta (MPl1) npy nomowm anekTpoknanaHa ruapopaspbisa
nnacra (anekrpoknanaH M'PlN1) BO3MOXeH K NPpUMEHEHUI0 B HEMTAHbIX U rasoBbiX CKBaXWHaX.
MpuMeHseTCA NpY 3akaHYMBAHUU CKBaXKWH, T.e., nocne BypeHus CKBaXKMHbI B HEe CrnyckaeTcsa
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KOJTOHHa noaBecHoro obopyaoBaHus (XBOCTOBWK), B COCTaB KOTOPOW BXOAWUT 3MeKTpoknanaH
P, KoTopbii HaxoguTCA B 3aKPbITOM COCTOSIHUM. BO3MOXHO MCnonb3oBaHWE HECKONbKUX
KnanaHoB B OAHOW CBA3Ke.

LipkynsauMoHHble oTBepcTMs knanaHa (knanaHos) [Pl HaxopATcA B 3aKpblTOM
nonoxenun. [locne cnycka KOMMOHOBKM OAMH u3 anekTpoknanaHoB [Pl oTkpbiBaeTcs.
MponcxoauT HarHeTaHue p[AaBNEHUS BHYTPU CKBaXKUHbI A0 3HAYEHMA, AOCTaTOYMHOro Ans
OCyLWlecTBNeHUs rmgpopaspbia nnacTt. [locne nposefeHuss onepauun [P knanaH
UCNONb3yeTCA B KayecTBe MHOrOnO3ULMOHHOW 3aABWKKMA ANA CO34aHUA LONOMHUTENbLHOrO
COMPOTUBNEHUST TEYEHUIO U BbIpaBHUBAHMIO MpodUnA nputoka (3akauku). [Mpu Hanuuum
Heckonbkux knanaHoB Pl nopsaok onpepensetca 6puragon KPC, npuyem nocne nposegeHns
kaxgoro Pl crnenyeT noBTOp onepauuit C HarHeTaHWem AaBreHuUs U OTKPbITUS / 3aKpbiTuA
KnanaHa.

Ana ynpaBneHuWa OTKPbITMEM / 3aKpbITUEM KranaHa OTCYTCTBYET HeoBXoAMMocCTb
mMexaHundeckux pencteui. OTkpbiTMe / 3akpbiTve anektpoknanaHa [Pl npoucxoaut wu3
yAaneHHoro MecTa Ha NoBepxXHOCTW. [laHHbii cnocob ynpasneHus cnocobCTBYET KOHTPOSIO
OTKPbITUS MW 3aKPbITUA LIMPKYNSALMOHHBLIX OTBEPCTUIA, nepeaaeT MHopMaLnio O NoNoXeHUn
nogBwXHOro 3areopa B kopnyce. CywecTByeT BO3MOXHOCTb YCTaHOBKW  CTEMeHu
OTKPbITUA/3aKPbITUA LNPKYNALUOHHBIX OTBEPCTUN.

Mpy n“cnonbL30BaHWM B CKBAXKMHE HeCKOoMbKux anekTpoknanadoB [Pl BO3MOXHO uXx
OTKpbITME B NGO NocnepoBaTenbHOCTU, HanpumMep, Npyu Hanudum 4 anektpoknanaxos P
BO3MOXHO NMPOU3BECTU paspbiB B rnocnegosatenbHoctu 1-2-4-3, 3-4-2-1 u apyrux sapuaumsx,
YTO NO3BOSAET OCYLUECTBNATL CENEKTUBHOE BO3AENCTBME HA NPOAYKTUBHBLIN NNacT.

C KaxgbiM nocrnegylowMMm rMapopaspbiBOM  nNnacta nNPoOUCXOAWUT  3aKpbiTue
anektpoknanaHa [Pl1, uyepe3 koTopbii npousowen rugpopaspbiB. MOBTOPHO HarHeTaeTtca
pasnenve gna NPl u oTkpbiBaeTcA Heobxo4MMbIv KnanaH.
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dopmyna nzobpeTteHuns

1. YcTpoiicTeo ruapopaspbiBa nnacTa, CocTosLlee U3 HaseMHOro perucTparopa u no
MeHbLLEe Mepe O4HOro aneKTpokanaHa ruapopaspbisa nnacra,

NPV 3TOM Ha3eMHbIli perMcTpaTop COeMHEH C MO MEHbLUEN MEPE OAHVM YNOMSAHYTHIM
3MeKTpOoKIanaHoM CKBaXWHHbIM KabGenem, Npuyém

YyNOMSHYTbIA MO MeHblueli Mepe OfvH 3neKTpoknanaH CcoCTouMT U3  Kkopmyca,
BbINOMHEHHOrO C NOMOoW BHYTPEHHEN YaCTbl0 U C repMETUYHBIM OTCEKOM IMEKTPOHUKY,

NPU 3TOM B MOS0 BHYTPEHHER 4acTy Kopryca aneKkTpoknanaHa pasmeLleH noaBuwxHbIN
3aTBOP, BbINOMHEHHbIA C BO3MOXHOCTbIO NEpeMeLLEHUA OTHOCUTENBHO OCU dMeKTpoknanaxa, a
B repMETUYHOM OTCEKe SNIEKTPOHMKWA PacnonoXeH MOTOP-PeAYKTOp, BbIMOMHEHHbIN C
BO3MOXXHOCTbIO B3aMMOAENCTBUA CBOMM BarioM C YNOMSAHYTbIM NOABWKHbLIM 3aTBOPOM,

npuyeM B 4YacTU Kopnyca, B KOTOPOW pasMelleH MOABWKHbIA 3aTBOP, BbINOJHEHbI
CKBO3HbIE LMPKYNALMOHHbIE OTBEPCTUS, a B MNOABUXHOM 3aTBOPE BbINOSHEHbI pajuanbHbie

OTBEpPCTUA.

2. YcTpoWcTBO No N.1, oOTNNYaioLieeca TeM, YTO B3aMMOAENCTBUE NOABUXKHOro 3aTsopa
C BaroM MOTOP-PeayKTopa BbINOSIHEHO B BUAE BUHTOBOM Napbl, BLINOSIHEHHOW C BO3MOXHOCTbIO
npeobpa3oBaHUA BpawaTeNbHOTO [ABWKEHUA Barna MOTOp-pedyktopa B nocTynatenbHoe
JBUKEHME NOABWKHOro 3aTBopa, Npy 3TOM BUHTOBAsA Napa BbINONHEHa B BUAE NPUBOAHOM ranku,
pa3sMeLLEeHHO Ha NOABWKHOM 3aTBOPE, B3aUMOAENCTBYIOWEN C BaroM MOTOP-peayKTopa.

3. YcTpoicTBO No N.2, oTNVYaLWeecs TeM, YTo Ban MOTOP-peAyKTopa BbIMOSIHEH U3 ABYX
YyacTel: NepBas YacTb - [MaBHbI Bar MOTOP-PEAYKTOPa, KOTOPLIA UCXOAUT U3 MOTOP-peayKTopa;
BTOPas YacTb - Ban BUHTOBOW Napbl, KOTOPbIVi COEAUHEH C rMaBHbIM BarioM 1 B3auMofencTesyeT
C NPVBOAHON Fankown.

4, YCTpOMCTBO Mo N.2,3 oTnMyatoLieecs TeM, YTO B3aMMOAencTBne NpuBoAHON ranku
C BaroM MOTOP-PeAyKTopa BbiNMOMHEHO B BUAE MarHUTHOW MydTbl, YaCTU KOTOPOW pasbeaeHsbl
repMeTUYHOW NeperopoAkor, oAHa nonymydra MarHUTHOW MydTbl CBA3aHa C Barom MOTOp-
peaykTopa, a BTopas nonymydTa MarHMTHoOi MydThbl CBA3aHa C BarioM BUHTOBOW Napbl.

5. YcTpoicTeo no n.1, oTNMYaloLeecs TeM, YTO MOABWXHLIA 3aTBOP BbIMOMHEH C
BO3MOXHOCTbIO OCEBOrO NOBOPOTA OTHOCUTENBHO OCU ANEKTpoKNnanaHa.

6. YCTpoicTBO MO N.1, OTRAMYatoLEeeca TEM, YTO BbIMOMHEHO C BO3MOXHOCTbIO
OCYLIECTBNEHUS YNPaBNEHUA W KOHTPONS npuToka niovaa B CKBaXWHY MNOCPEACTBOM
PEryfMMPOBKN CTEMEHN OTKPbLITUA UMW 3aKpbITUS LMPKYNALUMOHHBIX OTBEPCTUA MOCPEACTBOM

NepemeLLeHNA NoABWKHOro 3aTBOPA.

7. YcTpolicTBO no N.5, oTnuyaroleecs TeM, YTO YCTPOWCTBO [AOMOMHUTENBHO

cofepXUT PUKCaTOpPbl OT OCEBbIX NMEPEMELLIEHWIA MOABWKHOIO 3aTBOPA B KPaHNX MOMOXKEHUAX.
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8. YctpoictBo no n.1, oTnuyaloweecs TeM, 4YTO YCTPOWUCTBO AOMOSIHUTENBbHO
OCHaLLEHO AaTyMKaMu TeMnepartypbl, W/unu aasneHus, Wunu cocrasa, Wunu pacxoga.

9. YctpoctBo no n.1, oTnuMyaloweecs Tem, YTO CKBO3HbIE LIMPKYNSLUMOHHbIE
OTBEPCTUA KOpryca BbIMOMHEHBI NO OKPYXHOCTU KOpnyca U UMEKT CYMMApPHYIO Mnowjaab He
MeHee Nnowaamn BHYTPEHHEro nonepeyHoro ceveHus Tpybbl, Npyu 3TOM paguarbHble OTBEPCTUS
3aTBOpa WAEHTUYHbLI MO PacnonOXeHUo, hopMe U NNOLWAAN LIMPKYNSALUMOHHLIM OTBEPCTUAM
Kopnyca.

10. YcrpoctBo no n.1, oTnuyaloleeca Tem, 4YTO MOTOp peayktop cHabxeH
3HKOAEPOM N COeAMHEH CKBaXWHHbIM Kabenem ¢ HaseMHbIM perucTpaTopom uYepes nnarty
ynpaBneHus, Npu 3TOM CKBaXMWHHbI Kabenb BBEAEH BHYTPb FEPMETUYHOro OTCeka u4epes
repmoBBoj,.

11. Ycrpoicteo no n.1, oTnuyaioweeca Tem, YTO Ha Bany MOTOp-peaykTopa
AOMNOSMHUTENBbHO YCTaHOBMNEHO YNNOTHEHME.

12. YCTpONCTBO Mo N.1, oTNUYarLeecs TeM, YTO aneKTpokranaH
rmapopaspbiBa nnacra AONOMHUTENbHO COAEepPXUT MeXaHu3M MeXaHU4eCcKoro
OTKPbITUA/3aKPbITUA OTBEPCTUIA.

13. YcTpoicTeo no n.1, oTnvyaioweeca TeM, YTO Ha3eMHbIV perncTpaTop cHabxeH
KaHanom CBA3U, BbINOMHEHHbIM C BO3MOXHOCTbIO AUCTAHLMOHHOMO NpMemMa KOMaHaHoro curHana
n nocnegylowen nepefays curHana Ha 9nekTpoknanaH ruagpopaspbiBa nnacta uJepes
CKBa)>XWHHbIN Kabenb.

14. YcTpoicTso no .1, oTnuyaroLleecs TeM, YTO 3NeKTpoKianaHbl rmapopaspbiea nnacra
coefuHeHbl NoCNeaoBaTeNibHO CKBAXUHHBLIM Kabenem.

15. YcTtpoicTso no .1, oTnuyaroLleecs TeMm, YTO 3MEKTpoKnanaHbl rmapopaspbiBa nnacra
ycTaHoBneHbl Ha obcagHblx Tpyb6ax vnu B KOMOBUHMPOBAHHOW KOMOHHE WNW B KOMMOHOBKE
XBOCTOBUKa UM HA HACOCHO-KOMMPECCOPHbIX Tpybax.

16. YctpouctBo no n.1, oTnMyawleeca TeM, YTO [OMNOMHUTENbHO OCHALLEHO
akKkyMynsTopamn W CcUcCTEMaMu pajmMoyacToTHOM wuaeHTudUkauum ans 6ecnpoBogHOro
ynpasreHnsi No MeHbLLEN Mepe OAHUM 3fIEKTPOKIIanaHoM rugpopaspbisa nnacra.

17. YctponctBo no n.1, oTnu4yaloeecs TeMm, YTO BbLINOMHEHO U3 KUCMOTOCTOMNKMX

maTtepuanoe onA nposeaeHUa KUCNOTHbIX 06p860TOK NpPOAYKTUBHOIO NnacTa.
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